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Introduction
While existing production and further opportunities exist in shelfal regions, the future of exploration in Newfoundland and Labrador will likely focus on transitioning from the shelf into the deep-water offshore regions. This follows the progress of exploration in other similar settings around the world. A main reason for this lies in the vast areal extent and unexplored nature of these regions. The Labrador Sea extends from the Davis Strait in the north through the Saglek Basin and down to the Hopedale Basin in the south, along the northeast margin of Eastern Canada. The Labrador Sea is one of the largest under-explored areas along the eastern Canadian Margin. Prior to 2011, exploration of this region had focused on the continental shelf with numerous vintage 2D seismic surveys executed over the past 50 years and 30 wells drilled during the 1970's and 1980's, (Burton-Ferguson et al., 2005) . Most of the wells drilled in the Saglek and Hopedale basins were targeting shelfal structural traps, (Figure 1 ). The acquisition of the new 2011-2012 Labrador Sea long offset regional 2D seismic data (22,000 km) has resulted in significant uplift in image quality and has provided new data for a vast area of the slope and deep-water that was previously un-imaged. The enhanced image quality is leading to identification of geological features and potential leads in regions never before considered prospective. The early results from this study provided an encouraging proof of concept example where a mapped slick was present over an oil discovery and a seismic line through the discovery well indicated the presence of vertical hydrocarbon migration from reservoir to the seabed. This blind test provided enhanced confidence to utilize the slick mapping technology to plan data acquisition programs targeting frontier areas for hydrocarbon potential.
As well, Nalcor gave consideration to extracting new information from an extensive archive of ocean seabed core samples that exists for all areas of east coast of Canada (Figure 2b ). These cores were collected over the past 50 years and are stored at the Geological Survey of Canada-Atlantic at the Bedford Institute of Oceanography (BIO) in Dartmouth, Nova Scotia, Canada. Results from both studies have led directly to extending the Nalcor invested and partnered TGS-PGS 2D regional seismic survey into the deep-water extents of the Labrador Sea, where line placement would be enhanced by the slick data and prospective seabed seepages. During the summers of 2011 and 2012 (and continuing into 2013), new long offset 2D broadband Geostreamer seismic data was acquired covering the Labrador Sea shelf, slope and deep water. Over 22,000 line km of this high quality data was acquired with 70% of the survey in areas never imaged by seismic data before. Data acquisition will continue in 2013. Previous authors (Enachescu and Hogg, 2004; Enachescu, 2006) had identified strata exceeding several kilometres in thickness with lateral extent somewhat undefined. Early interpretation has defined new sedimentary basins offshore Labrador consisting of Mesozoic and Cenozoic strata that exceed ten kilometres in thickness in some places (Carter et al., 2013) . .
Early analysis of the seismic data has revealed that interesting AVO indicators are present (Figure 3) . Figure 3 shows two examples of soft interfaces with very similar full stack amplitude. While these have comparable full stack amplitude, the AVO behaviour is markedly different. Figure 3a , illustrates strong amplitude in the near offset decreasing to near zero at far offset, whereas in Figure 3b , there is moderate amplitude in the near offset increasing to strong at far offset. The AVO behaviour suggests that this new dataset will yield insights into rock properties using the amplitude behaviour with offset. While it is early to tell what this will predict, a full rock physics study and seismic inversion model will be generated in 2013 to estimate lithologic properties. Continued interpretation will focus on tying these AVO/seismic attributes with identified structures to produce prospect maps. th EAGE Conference & Exhibition incorporating SPE EUROPEC 2013 London, UK, 10-13 June 2013 Many seismic lines interpreted to date within the new 2011-2012 data have identified various trapping mechanisms and play types including: drape structures, rotated fault blocks, pinchouts, basin floor fans, and toe thrusts, (Figure 4 ). Sequence stratigraphic analysis was performed to tie the deep-water area back to the wells on the shelf. The structural maps and depth to basement maps were correlated with available gravity and magnetics data courtesy of the Geological Society of Canada -Atlantic. Other studies are underway to help delineate and interpret the Labrador Sea potential. These include: an extension of the seabed coring study, a regional geo-pressure study, and biostratigraphy and geochemical studies.
Conclusions
New acquisition techniques have allowed for a regional scale 2D seismic survey providing high quality imaging of the subsurface in the Labrador Sea. The survey contains seismic lines over areas with no previous data in the slope and deep water regions and has resulted in the delineation of new basins in the Labrador Sea. Using this new seismic integrated with early data from satellite seep detection and seabed coring projects, we have been able to generate early concepts on the prospectivity of the offshore Labrador Sea region. Additional seismic data will further inform the early analysis of these newly delineated basins and future planned work will continue to improve knowledge of the petroleum systems with geo-pressure and rock physics studies among other planned geoscience projects. While at an early stage, the delineation of new basins and plays emerging from these regional datasets indicates potential for active petroleum systems in these new basins.
